The role of topological constraints in the kinetics of collapse of macromolecules A. Yu. Grosberg (1), S. K. Nechaev (1) and E. I. Shakhnovich (2) (1) Institute of Chemical Physics, U.S.S.R. Academy of Sciences, Moscow, U.S.S.R. (2) [2, 3] . In fact, the chain remains linear after the formation of crumples on a minimal scale, and a « new » chain appears to be shorter and thicker (Fig.1b) ; this « new » chain forms crumples again, it leads to its further shortening and thickening ( Fig. lc) and so on until the spherical globule is formed (Fig.ld) . The time of this process was estimated in [1] and the result obtained in [1] is :
where N is the number of chain links, 0 is the ø-temperature which is considered to be the initial temperature before the temperature jump, AT = 0 -T ; (T 0) is the temperature jump, a is the size of a link, and q is the viscosity of the solvent. The topological constraints due to the non-phantomness of the chain were not considered in [1] . It was argued in [1] that Gaussian coil of N links has of order N1/2 contacts between the chain segments, but topological entanglements correspond to a small fraction of these contacts of order N 1/2/ N e' where Ne is the well-known parameter of the reptation model [4, 5] . It [5] (Fig. 2b) . However it was shown in [6] [7, 9] as well as empiric equation [8] which estimate the probability of knot formation in the course of chain cyclisation in 0-conditions. Thus it is natural to suppose that the initial topological state of the chain is trivial (without knots) on any finite scale. Since R (0) is the equilibrium size of a ring chain in the lattice of obstacles, the entropy of this ring plotted as a function of the chain size R reaches its maximum when R = R (0). At [11, 12] . The average number of contacts for each blob is of order of unity but only a small fraction of order 1 of the total y Ne number of contacts leads to the topological constraints. Therefore we can conclude that the chain part of g* = gN e links leads to one entanglement.
On the scales (along the chain) less than g * the topological constraints are negligible and the chain parts of lengths less than g * form the usual equilibrium globules.
Let us introduce B and C-the two-and three-body interaction constants respectively. As usual, slightly below 8-point we have
The density of the equilibrium globule is determined as follows [12] The volume of the globule of g * links is of order (Fig. 3) .
If we now consider the subchain of s topological blobs (i.e. the chain consisting of sg * monomers) This result for the crumpled globule should be compared with analogous estimates for equilibrium globules. It is well known (see, for example, [11, 12] This result must be compared with equation (1.5) which determines the density of the equilibrium large globule [12] .
It can be easily seen that
It should be noted that according to [13] [14] ).
